To discuss the structure design and optimization of building curtain wall, the dynamic characteristics of point supported glass curtain wall system are analyzed by the finite element method. The various technologies are made use of, and according to the characteristics of the structure system, the finite element analysis model with steel structure glass plate beam element and shell element as the basic elements is established. Then, the dynamic characteristics are analyzed, and the modal parameters such as inherent frequency and vibration type are identified. The research results show that the node displacement response power spectrum under the load of wind is obtained, which provides the basis for rationally optimizing the structure. Based on the above findings, it is concluded that the optimization design based on finite element model has a wide significance, which is a useful attempt to reduce the blindness of design and has great engineering significance and application value.
Introduction
The characteristics of point supported glass curtain wall in glass curtain wall is that it has high permeability, and the supporting structure is concise and lively, which shows the melody beauty of point connecting structure and modern sense of glass support structure system. With the progress of glass technology and a large number of public building construction, point supported glass curtain wall is more and more widely applied at home and abroad [1] . Because the supporting structure of point supported glass curtain wall is expanding constantly, the lattice steel structure can well meet the above requirements, and it has been widely used in the supporting structure of point supported glass curtain wall. In order to give a different hue to a building under different external light condi-tions and show dynamic beauty of buildings, it requires to re-design and optimize the building curtain wall structure. What's more, in the development of building curtain wall, some problems appeared, which seriously affect the prospect of building curtain wall. For solving these problems and promoting the further development of it, it is necessary to make an optimization. With the use of CAE technology, according to the characteristics of the system of point supported glass curtain wall structure, finite element analysis model with steel structure glass plate beam element and shell element as the basic elements is established, the connection between the structure and boundary conditions is rationally simulated, and the modal analysis is carried out, to identify the modal parameters. According to the design schemes, the dynamic characteristics are completely analyzed and compared. In addition, calculation of dynamic sensitivity based on finite element analysis is carried out. And the point supported glass curtain wall structure system is divided into several components according to the actual situation, with each component as a group. Through the numerical analysis software, corresponding program is compiled, and dynamic sensitivity is calculated by using difference method. On the basis of dynamic sensitivity analysis, the dynamic modification research on point supported glass curtain wall system is carried out, and the effective design variables are selected to optimize the dynamic design, and the corresponding conclusions are obtained.
Methods
With the rapid development of modern engineering technology, higher requirements have been put forward for the modeling and applicability of buildings. The supporting structures in buildings are becoming more and more light, and the requirements for structural dynamic characteristics are increasing. As the building envelope structure, the structure of the curtain wall is becoming lighter and lighter, so the vibration of the structure is more prominent. Building curtain wall industry is an edge industry. Compared with the main structure of building, the analysis of its dynamic characteristics is still a blank [2] . Therefore, a thorough understanding of the dynamic characteristics of point supported glass curtain wall supporting structures should be essential. In this paper, the finite element analysis model is established according to the characteristics of the point supported glass curtain wall structure system, and the modal analysis is carried out. It is a useful attempt for the application of the technology in the design of modern building curtain wall.
Finite Element Model of Large Point Supported Glass Curtain Wall
The whole structure of the point supported glass curtain wall is composed of a glass faceplate, a supporting structure, a supporting structure connecting the glass and the supporting device. Glass curtain wall facade dimension is 62.7 meters in width, and 20.95 meters in height, and the entire building has been included. According to the characteristics of the project, in order to ensure trans-
parent glass properties and buildings inside and outside space circulation and integration, two schemes are put forward. Scheme 1 is that the top of tapered I-beam and steel pipe span out is connected with tube type steel frame structure; and scheme 2 is that the top with variable cross section I-beam spanning out is connected with Fishbelly steel structure [3] . Both of the two schemes do not depend on the main structure for load transfer, which is the plane truss alone force system. In order to ensure the supporting structure strength, stiffness and stability, we add silicon strip (beam foundation) at the bottom of root. Taking into account the size of glass original piece and process of glass deep processing, two schemes use the same transparent white laminated glass, with cell size of 1.6 * 1.9 m, and both use a series of 250 floating connection system.
The glass of point supported glass curtain wall is connected to point supported glass curtain wall supporting structure through a series of floating connection systems, and the thickness of the glass relative to the area is less than 1%.
As a result, the glass unit is established by using shell 63 housing unit, which is connected to the supporting structure at the four corners of the glass. In the support structure, tapered I-beam root is fixed connected with the building, and the end, with the ear plate and pin, is connected with tube type steel frame or lenticular steel truss hinge. Therefore, the beam 44 element is used to establish tapered I-beam unit, root fixed constraint, and the end of the tubular steel frame or Fishbelly steel truss is coupling for hinge. Tubular steel frame or Fishbelly steel truss uses pin shaft to connect with the ear plate, and the ear plate is fixed on a concrete foundation. In consequence, the beam element is adopted to build the tubular steel frame or lenticular steel truss element, and the upper part of tapered I-beam girder is hinged with the lower coupling, and the coupling is hinged with the base.
Establishment of Finite Element Analysis Model
Considering the basic principle of finite element method, the finer the mesh division is, the closer it is to the actual structure, but the time of dynamic analysis and calculation will increase exponentially. The two factors influence each other and restrict each other, so we must consider it as a whole. Under the premise that the calculation accuracy is satisfied, the machine time is shortened as much as possible, and the operation efficiency is improved. As mentioned above, according to the characteristics of the point supported glass curtain wall structure system, finite element analysis model with steel structure glass plate beam element and shell element as the basic element is established, and the reasonable connection and boundary conditions between structures are rationally simulated [4] . In addition, the division grid is considered and determined, and a finite element method analysis model for two schemes is established, shown in Figure   1 and Figure 2 , respectively.
Scheme 1 (tubular steel frame) structure description: Cross section of variable section I-beam is 300 * 300 to 300 * 700; steel plate thickness is 14 mm; pipe type steel frame riser is φ 273 * 10 mm; horizontal pipe is φ 165 * 4.5 mm; variable 
Modal Analysis
After the finite element analysis, the point supported glass curtain wall system is discretized into a system with n degrees of freedom. Dynamic equilibrium equa-
In the above formula, 
In the free vibration, we set the nodes have simple harmonic vibration, and its displacement can be expressed as:
In (3) 
The necessary and sufficient condition with not zero solution of (4) is:
Now that in the general finite element analysis, the degrees of freedom of the system are of variety, and in the study of the dynamic characteristics, we often only need to know a few lower order eigenvalues and corresponding eigenvectors, in finite element analysis, some effective solutions that adapt to the above features are developed [5] . The widely used methods include the subspace iteration method, Block Lanczos method, and the reduction of freedom degree method.
Block Lanczos algorithm used in the study means to use a group of vectors to realize Lanczos recursive computation. This method, similar to the subspace method, is accurate, and the speed is faster and the solution efficiency is higher.
No matter what kind of solution machine is used for the solution, Block Lanczos method can automatically apply sparse matrix equation to solve the problem, which is especially suitable for large eigenvalue problems.
Result Analysis
Because only the lower natural frequencies and modes have great influence on the structural dynamics, the natural frequencies and modes of the point supported glass curtain wall system are calculated mainly in this paper.
The modal analysis of the structure is helpful to the further study of the structural vibration and provides a reliable basis for the structural design. For the general structure, the vibration of the structure can be discretely expressed as a linear combination of the order natural frequency. The dynamic effect of low order natural modes is stronger than that of the high order modes. As a result, the low order modes determine the dynamic characteristics of the structure.
Taking the study of modal structure of point supported glass curtain wall as the major work, Table 1 and Table 2 show a list of the natural frequency of pipe steel in scheme 1 and that of Fishbelly steel truss in scheme 2. The modal description refers to the main vibration forms of the order mode. From the table, it can be seen that, the basic modes of two schemes are both forward and backward vibration perpendicular to the direction of the glass [6] . In that the wall area is large, the left and right, and the middle parts, in their respective range and within the entire range, oppositely and reversely vibrate. The dynamic stiffness of the structure is small, and it will have an adverse impact on the glass and the barge system under the excitation of the fluctuating wind. It is not beneficial to the fatigue performance of the overall glass curtain wall system, and its overall dynamic performance should be further improved.
Compare scheme 1 and scheme 2, the steel structure weight of scheme 1 and scheme 2 is 34,806 kg and 38,399 kg, respectively. For the steel structure weight, With the use of the numerical analysis software, the spectrum diagram calculated in accordance with formula programming is shown in Figure 3 .
According to Davenport spectrum, the fluctuating wind has the largest peak in the low frequency range of 0 -1 (Circular frequency ω , HZ), while the natural frequency in the first order of scheme 1 is only 0.75410 HZ [7] . As a result, under the excitation of fluctuating wind, scheme 1 will generate great vibration.
Through the comparison of dynamic characteristics, scheme 1 is eliminated, and scheme 2 is selected.
Conclusion
This paper uses CAE technology to analyze the dynamic characteristics of finite element analysis of point supported glass curtain wall structure system, so as to have a comprehensive understanding of dynamic characteristics of point supported glass curtain wall structure. In addition, based on the dynamic characteristics research results, the pseudo excitation method is used for random vibration analysis. The results show that the CAE technology is a feasible and effective analysis method in modern architectural structure design, so it is necessary to study the technology of point supported glass curtain wall system. The finite element method can accurately and effectively determine the dynamic characteristics of complex structures, and has important engineering application value.
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